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REMARKS 



Applicants have received and reviewed the Office Action dated January 24, 2007. 
Claims 1-2 and 5-8 are pending in the current application. Applicants submit that the pending 
claims are supported by the specification. 

For the reasons given below, Applicants submit that the claims are in condition for 
allowance and notification to that effect is earnestly solicited. 

Claim rejections under 35 U.S.C. S 103(a) 

Claims 1-2 and 5-8 are rejected under 35 U.S.C. § 103(a) as being unpatentable over 
Clarkson et aL (U.S. Patent No. 6,919,290) taken together with Voecks (U.S. Pub. No. 
2004/0206618 Al). Applicants respectfully traverse the rejection. 

To make a prima facie case of obviousness, three criteria must be met There must be (i) 
a teaching or suggestion in the cited references to modify the references or combine the 
teachings of the references; (ii) a reasonable expectation of success, and (iii) a teaching or 
suggestion of all the claim limitations on a cited reference, or combination of reference. See In 
re Vaeck, 947 F.2d 488 (Fed. Cir. 1991). The Examiner has the burden to establish a.prima facie 
case of obviousness. Furthermore, the Examiner cannot rely on the skill in the art alone to 
provide the necessary teaching or suggestion. Such a suggestion must appear in the cited 
references, Al-Site Corp. v. VSIlnt'l, Inc., l74F.3d 1308 (Fed. Cir. 1999). 

Applicants claim methods of reducing catalysts containing a metal compound using a 
mixture of hydrogen gas and an inert gas under a non-thermal plasma state. Conventional 
. reduction methods employ high temperatures (see page 2, lines 5-7 of the present application). 
The claimed methods eUminate the need for devices to provide high temperatures, eliminate the 
time required to heat the system prior to commencing the reduction reaction, and result in 
catalysts without loss of efficiency - and even improved efficiency in some cases - in a 
hydrocarbon conversion process (see Tables 1 and 2). 

Clarkson et al. disclose a conventional thermal method for activating a catalyst with 
hydrogen. As Clarkson et al. explain, their object is to provide an effective activation procedure 
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for Fisher-Tropsch catalysts under conditions within the normal operating parameters for a 
Fisher-Tropsch reaction (column 2 line 8). As acknowledged in the Office Action, Claikson et 
al. do not disclose the use of non-thermal plasma. Clarkson et al. employ plasma at temperatures 
corresponding to the activation temperature of the catalyst, typically 210°C - 260°C (column 3 
lines 1-2). 

Voecks teaches the use of a non-thermal plasma technique to enhance the efficiency of a 
catalytic reaction process. The process does not result in catalyst reduction. Voecks discloses a 
method to increase the total reaction conversion of carbon monoxide to caroon dioxide by 
oxidizing with water (steam) in the presence of a metal oxide catalyst. See page 3, paragraph 
[0024] and experiments on page 2, paragraphs [0020-0022] of Voecks. The catalysts employed 
for the reaction are copper/zinc oxide combination, noble metal oxides, or metal oxides (page 2, 
paragraph [0017]). Voecks teaches the use of a non-thermal plasma in which to increase the 
total conversion of the reaction. 

The Office Action asserts it would be prima facie obvious to utilize the non-thermal 
plasma of Voecks to accelerate the catalytic process of Clarkson because Voecks teaches that the 
non-thermal plasma accelerates reactions. 

The combination of Clarkson et al. with Voecks is improper and would not result in 
Applicants' method. The combination instead would result in a Fisher-Tropsch catalyst 
subjected to water vapor and carbon dioxide under non-thermal plasma to oxidize carbon 
monoxide to carbon dioxide. Such a system would be inoperative, as Fisher-Tropsch catalysts 
are not useful to oxidize carbon monoxide; such catalysts are used m the petroleum industry to 
convert carbon monoxide and hydrogen into liquid hydrocarbons and in fact the two species of 
catalysts are mutually exclusive: catalysts used to convert carbon monoxide to carbon dioxide 
are specifically not useful as Fischer-Tropsch catalysts (see Abstract and paragraph 3 of the 
article, Journal of Natural Gas Chemistry 13(2004)1-9, page 1 attached). If under such 
conditions the catalyst oxidized, it would not be effective for its purpose of reducing carbon 
monoxide. 

Actively, it may be contemplated that the combination of references «0<lld enable 
the reduction metal oxide catalysts of Voecks by virtue of the non-thermal plasma conditions. 
However, no hydrogen ia employed in Voeclcs; thus catalyst reduction would not occu. Further, 
ifh ydro^(P«Cl^n«ri.)w«^H«4nnderno«h^-P^pH»«o.^°« 
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carbon monoxide and water, and the metal oxide catalysts were reduced, the reduced catalysts 
would be ineffective in oxidation reactions of Voecks, because only metal oxides will cany out 
such a reaction; in addition the reduced catalysts would immediately oxidize in the presence of 
water while subjected to the plasma discharge. 

Thus, the combination of cited references results in an inoperative reaction system. If a 
proposed modification would render the prior art invention being modified unsatisfactory for its 
intended purpose, then there is no suggestion or motivation to make the proposed modification. 
In re Gordon, 733 F.2d 900, 221 USPQ 1 125 (Fed. Cir. 1984). Further, there could be no 
reasonable expectation of success in using the conditions of Voecks to reduce the catalysts of 
Clarkson, as hydrogen gas was not employed by Voecks and Voecks does not teach that catalysts 
can be reduced by non-thermal plasma. 

There can be no plausible suggestion by Voecks that the conditions for oxidizing carbon 
monoxide would be effective for reducing catalyst is the presence of hydrogen-containing gas. 
To the contrary, Voecks teaches away from using hydrogen in the presence of low temperature 
plasma to reduce metal oxides to metal, as such metal species are inoperative for oxidation 
reactions such as conversion of carbon monoxide to carbon dioxide. Nor is there any suggestion 
that using only some of the conditions of Voecks, i.e. removing the reagents carbon monoxide 
and water and replacing them with hydrogen gas, would be effective in reducing metal oxides to 
metal on the surface of metal catalysts such as Fischer-Tropsch catalysts of Clarkson et al. The 
fact that to reach Applicants' invention requires the use of only some elements of the cited 
references, but not others, is further evidence of the nonobviousness of Applicants' invention. 

In the Office Action the Examiner appears to take official notice that one of skill in the 
art would in fact realize, upon reading the cited references, that employing only the low- 
temperature plasma element from the entire set of conditions set forth in the oxidation reactions 
of Voecks, and employing that one element in combination with the catalysts of Clarkson et al., 
would result in a reduction of the catalysts of Clarkson et al. without having to heat the system to 
accomplish the reduction. As there is no other stated basis for this assertion, Applicants submit 
that the Examiner's assertion is based on knowledge common to those of skill in the art. 

However in taking official notice, it is never appropriate for the Examiner to rely only on 
common knowledge in the art. Rather, the Examiner must 6U pport me facts wim documentary 
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to provide documentary evidence that it would have been obvious to one of skill in the art to 
modify the conditions of Voecks and Clarkson et al. to reach Applicants' method of catalyst 
reduction. See In re Zurko, 258 F.3d 1379, 1385 (Fed. Cir. 2001) ("[T]he Board cannot simply 
reach conclusions based on its own understanding or experience— or on its assessment of what 
would be basic knowledge or common sense. Rather, the Board must point to some concrete 
evidence in the record in support of these findings.")- Furthermore, where the Examiner takes 
official notice of a feet unsupported by documentary evidence, the Examiner must provide a 
technical line of reasoning underlying the decision to take official notice. General conclusions 
about what is common sense to one of ordinary skill in the art, without specific factual findings 
or evidence on the record, are not sufficient to support an obviousness rejection. 

The Examiner has not provided evidentiary support for the asserted facts, and 
furthermore, the Examiner has not provided a technical line of reasoning supporting the decision 
to take official notice of what would have been obvious to one of skill in the art Applicants 
submit that there is insufficient evidence to support a finding of obviousness. The Examiner has 
not made a prima facie case of obviousness, and Applicants respectfully request that the 
rejection be withdrawn. 



In view of the above amendments and remarks, Applicants respectfully request a Notice 
of Allowance. If the Examiner believes a telephone conference would advance the prosecution 
of this application, the Examiner is invited to telephone the undersigned at the below-listed 
telephone number. 

Respectfully submitted, 

MERCHANT & GOULD P.C 
P.O. Box 2903 

Minneapolis, MN 55402-0903 
(612)332-5300 



Date 



Brian H. Batzli 
Reg. No. 32,960 




23552 



] 



PAGE 6/7 * RCVD AT 3/26/2007 5:12:04 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-2/18 * DNIS:2738300 * CSID:61 23329081 * DURATION (mm-ss):0246 



03/26/2007 16:10 FAX 6123329081 



MERCHANT & GOULD 



12)007/007 




jural e* Nitirtl <f— it*i**n 



Journal of Natural Gas Chemistry 13(2004)1-9 



i 

SCIENCI 




ENCE PRESS 



Development of a C0 2 Tolerant Fischer-Tropsch Catalyst: 
from Laboratory to Commercial" Scale Demonstration in Alaska 

Joep JHM Font Freide 1 *, Tim D Gamlm 2 , J Richard Hensman*, 
Barry Nay 3 , Christopher Sharp 3 

J BP Exphrvtion Operating CQrnpany, Chertsey Road, SvnbvTy on Thames, Middlesex, TW16 7LN, England 
2 Davy Prwxss Technology Ltd, BO Eastbourne Terrace., London W2 6LE, England 
S BP Chtmicak Ltd, Cherry Road, Sunbury on Thames, MiddUxex, TWl6 7LL, England 
[Manuscript recfiivad December 2, 3003; wvised January S, 2004] 

Abstract: This article describes the development of BP 1 * Fiachcr-Tropsch catalyst, uwd for the carbon 
monoxide conversion and hydrogen Into liquid hydrocarbon*. It covers the 18 year period from the early 
eighties, when laboratory scale preparation* and micru-rciioiora were heavily used, right through to the 
present day with the commercial aculc manufacture and proving of the finished catalyst in BP's new $80* 
million gas to liquids demonstration facility in Nikicki, Alaska, Extensive performance touting and acato- 
up cxpcriiiicnis have been successfully carried out, all proof that a laboratory preparation can indeed be 
translated into a commercial, manufacturing process. In addition, the resulting catalyst does not only 
meet the process design targets, buc also exhibits enhanced stability and is tolerant to carbon dioxide. 
Above all, a commercial scale, fixed bed Fiacher-TYopsch catalyst is now available and ready for lieensing. 
Manufacturing procedure* and quality contrul have all been successfully detailed and transferred to the 
commercial manufacturer. 

Key words: carbon dioxide, Fishcr-'fropsch, development, syngas, commercial catalyst 

1. Introduction ations arc catalyst activity, which defines the reactor 

size and catalyst life, which, in combination with the 

- , m x . . L ^ x ^ 1 *. ~c heat management, influences the choice of reactor. 

The Fischer-Tropsch catalyst hes at the heart of 
gas to liquids processes for the conversion of natural The choice of active metal has important imph- 

eas into transportation fuels. This catalyst should cations for the selectivity of the catalyst and its cost, 

convert the CO and H 3 mixture (syngas), derived Iron catalysts are known to make large amounts of 

from the reforming of the natural gas, into liquid hy- carbon dioxide via the water gas shift reacuon and 

Z^oZ which are pipeline stable. A commercial as such arc generally consid^d u^mUb.lc for op- 

catalyst needs to meet strict criteria for activity and eration in gas based FT plants. In add-on, they 

SCloctW to liquid products and must be able to be tend to produce predominantly imear alpha olefins 

manufacTured on the multi-tonne scale. as well as a mixture of oxygenates such as alcohols 

Selectivity considerations arc extremely impor- aldehydes and ketones^ Of the other metab acUve 

tant in the design of the Fischer-Tropsch (FT) sec- for carbon monoxide (CO) ^^nauon^c^ 

tZ of a gas conversion plant. The catalyst must too hydrogenating and ^^.^r c x^c 
won 01 » 6 jw w r . . givj, amoirota of methane and ruthenium » cxpenaivo 

roaximibC the yield of liquid hydro Wxbone ^d min swe cobalt which U » good 
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